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AIR MOTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an air motor for using a 

dental hand-piece and the like, more particularly to an 
air motor comprising an air turbine supported by axle 
bearings mounted on both ends of the air turbine shaft in 
the motor body of the air motor, wherein compressed 
air-?ow introduced from the end portion of the motor 
body is supplied through an air charging passage 
formed within the same body to jet the compressed air 
into the turbine chamber, thereafter exhaust air dis 
charged from the turbine chamber is further exhausted ‘ 
to outside through an exhaust air discharging passage 
formed within the same body. 

2. Description of the Prior Art _ 
Conventionally such a turbine type air motor is used 

for a dental hand-piece or another cutting tool of fine 
work and the like. In case of dental hand-piece, for 
example, an air motor comprising a collet mounted on 
one end of hand-piece body to ?t a cutting tool with the 
collet and also an air turbine directly connected with 
the collet, and compressed air-flow introduced from the 
rear end of the hand-piece body is then charged into a 
turbine chamber through an air charging passage 
formed within the hand-piece body. After the com 
pressed air-flow used in the turbine chamber gives a 
rotating energy to the air turbine, the discharged air 
from the turbine chamber is passed so as to be turned 
back through the exhaust air discharging passage 
formed within the motor body, whereinthe exhaust air 
is then exhausted to outside from a exhaust port located 
in a middle position or rear portion of the motor body. 
The above conventional air turbine, which is- connected 
with the collet, is then rotated in a state so that the both 
ends of turbine shaft are supported by two pieces of the 
axle-bearings and thus the rotation frequency of air 
turbine reaches approximately 200,000 to 300,000 r.p.m. 
(revolutions per minute). 
As a disadvantage of such conventional air turbine, 

however, due to this high frequency for the turbine 
rotation, the axle-bearings of supporting the turbine 
shaft inevitably generate frictional heat, consequently 
the life of axle-bearing is rapidly shortened if no heat 
radiation is provided to the bearing portion. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a cooling means for axle-bearings to support 
the main shaft of the air turbine of the above air motor, 
and then provide the prolongation of the axle-bearing 
life. 

Accordingly, as a technical means provided by the 
present invention to solve the above disadvantages in 
the conventional air motor, the present invention pro 
vides an air motor comprising an air turbine encased in 
the air motor body by supporting both ends of the tur 
bine shaft with a plurality of axle-bearings; a turbine 
chamber having a compressed air charging passage 
formed within the motor body to introduce compressed 
air from the end portion of the air motor body to jet into 
the turbine chamber, and also having an exhaust air 
discharging passage formed within the same body to 
discharge exhaust air from the turbine chamber to ex 
haust outside from the motor body, characterized in 
that the above compressed air charging passage is made 

2 
to ?uidly communicate to one axle-bearing for support 
ing one end of the air turbine shaft and also the above 
exhaust air discharging passage is made to ?uidly com 
municate to the other axle-bearing‘ for supporting the 
other end of the turbine shaft. 
According to the technical means of the present in 

_ vention, the compressed air to be charged into the tur 
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bine chamber through the compressed air charging 
passage comes into contact with one axle-bearing for 
supporting one end of the turbine shaft, wherein the 
axle-bearing is cooled by the compressed air charging 
?ow on the way to the turbine chamber. Besides, the 
exhaust air discharged from the turbine chamber 
through the exhaust air discharging passage also comes 
into contact with the other axle-bearing of supporting 
the other end of the turbine shaft wherein the other 
axle-bearing is cooled by the exhaust air on the way to 
the outside from the motor body. 

Accordingly, the present invention is advantageous 
in that since the both axle-bearings for supporting‘the 
turbine shaft should be cooled by the air flow to be 
charged into the turbine chamber through the com 
pressed air charging passage, and also the other air flow 
to be discharged from the turbine chamber through the 
exhaust air discharging passage, the frictional heat gen 
erated by the high frequency of the turbine shaft rota 
tion with respect to both side axle-bearings can be 
cooled by both side air ?ows without any size-enlarge 
ment of the motor or making complex the motor struc 
ture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A illustrates a longitudinal sectional view for 
showing a hand-piece having an air motor practiced in 
the present invention, 

FIG. 1B illustrates an enlarged detail of a portion B,~ 
of FIG. 1A, FIG. 2(a) to FIG. 2(a), FIG. 2(3) and FIG. 
2(h) illustrate each section view de?ned from a-a line 
to e—e line, g-g line and h-h line in FIG. 1A, 
FIG. 3 illustrates a partially broken perspective view 

for showing an axle-bearing portion provided in the 
front end portion of the hand-piece, 
FIG. 4 illustrates a partially broken perspective view 

for showing an axle-bearing portion provided in the 
rear end portion of the hand-piece, 
FIG. 5 illustrates a perspective view of each part 

dismantled from the hand-piece, and 
FIG. 6 illustrates a longitudinal sectional view for 

showing the hand-piece in state of that a piston body' is 
extruded. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now in detail to a preferred embodiment of 
the present invention based on the drawings hereinafter: 
FIG. 1 to FIG. 6 illustrate a dental hand-piece, the 

hand-piece body 1 comprising of a turbine type air 
motor A encased in a turbine chamber 3 of the air motor 
A provided in the interior of the front portion of the 
hand-piece body 1, the turbine chamber 3 is charged by 
a compressed air introduced from an air hose 23 ?xed to 
the rear end of the hand-piece body 1; a compressed air 
charging passage 8 positioned between the turbine 
chamber 3 and the air hose 23 in the hand-piece body 1 
to charge the compressed air into the turbine chamber 
3; and a exhaust air discharging passage 9 provided 
parallel to the compressed air charging passage 8 in the 
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same body 1 to exhaust a discharged air to outside from 
the turbine chamber 3 of the air motor A through an 
exhaust air outlet 26 provided in the rear end of the 
same body 1. 

In the drawings, it illustrates that the referential nu 
meral 1 is a hand-piece body, the numeral 2 is a turbine, 
the numeral 3 is a turbine chamber, the numeral 4 is a 
turbine shaft, the numerals 5 and 6 are a plurality of 
axle-bearings to support the turbine shaft, the numeral 7 
is a collet, the numeral 8 is a compressed air charging 
passage, and the numeral 9 is a exhaust air discharging 
passage. 
As an aspect, the hand-piece body 1 has an almost 

pencil shape with a hollow cylinder portion therein, the 
hand-piece body 1 comprising of two members such as 
a front cylindrical casing 10 and a rear cylindrical cas 
ing lb, the two members are coupled as a screw cou 
pling each other at their central positions, and a turbine 
casing 11 inserted by a push ?t into the front end of the 
front cylindrical casing 1a. 
The turbine casing 11 is shaped as a cylinder, the 

interior of the turbine casing 11 forms a turbine cham 
ber 3 to house the turbine rotor 2, and the turbine casing 
11 has a stepped portion 11a as a collar of an axle-bear 
ing 5 therein at the end face of the end portion thereof, 
and the turbine casing 11 is housed by a push-?t into the 
front cylindrical casing 10 through the rear opening of 
the front cylindrical casing 10 toward the interior end 
of the same 10 after mounting a packing such as an 
O-ring in advance on the periphery edge of the stepped 
portion 11a to seal the joint portion between the interior 
end and stepped portion 11a of the turbine casing 11. 

In FIG. 4, referring to the structure of the turbine 
rotor 2 to be housed into the turbine chamber 3 of the 
turbine casing 11, the turbine rotor 2 comprising of a 
turbine rotor 2 formed as an octagonal gear shape in the 
sectional view with eight pieces of blade wings 20 
thereof, and a shaft 4 of supporting the turbine rotor 2 to 
be inserted into and passed through the bored axis cen 
ter of the rotor 2 to receive the insertion of the shaft 4 
wherein the turbine rotor 2 is rotatably supported by 
the shaft 4 within the turbine chamber 3. Regarding the 
structure of the shaft 4, the core portion of the shaft 4 is 
formed as a hollowed cylinder. 
The both ends of the shaft 4 with the turbine rotor 2, 

that is, the front and rear ends of the turbine rotor 2 
with the shaft 4 are supported by both axle-bearings 5 
and 6, the axle-bearing 5 of the front end side is mounted 
within the stepped bearing collar portion 110 of the 
turbine casing 11 and the axle-bearing 6 of the rear end 
side is mounted within a rear bearing collar 19 in FIG. 
4. The inner circumference 19a of the rear bearing col 
lar 19 is to receive the axle-bearing 6 and the outer 
circumference of the collar 19 is thread-cut to engage 
with the rear opening of the rear cylindrical portion 1b 
of the turbine casing 11 wherein the turbine rotor 2 is 
rotatably supported within the turbine chamber 3. 
Regarding the shape of each blade wings 2a of the 

turbine rotor 2, as illustrated in FIG. 2(b) and FIG. 4, 
the angle of a pressure receiving surface 2b of a blade 
end 2a-1 (FIG. 4) provides a leading-angle (r) so as to be 
more twisted with an angle such as approximately 5 
degree than the angle of the pressure receiving surface 
2b of the blade end 2a-1, which is twisted toward the 
contrary direction of the rotation direction of the rotor 
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2. According to the leading-angle (r), the turbine rotor ‘ 
2 can be possible to efficiently convert the jet-energy of 
compressed air into a rotation energy. 

4 
Regarding the detailed structure of the turbine casing 

11 to be encased within the front cylindrical portion 1a 
in FIG. 4, the turbine casing 11 provides two kind con 
cave grooves longitudinally surrounding on the outer 
circumference of the turbine casing 11 such as one 
group is long grooves fully covering the total length of ' 
the turbine casing 11 and the other group is short 
grooves provided only in the front half portion of the 
turbine casing 11, the long type grooves are referred to 
as a plurality of air charging grooves 14 and the short 
type grooves are a plurality of air charging grooves 15 
and both type grooves 14 and 15 are formed side by side 
along the longitudinal direction of the turbine casing 11 
in parallel each other on the outer circumference 
thereof‘. 

Regarding the air charging groove 15, i.e., the short 
type groove, each air charging groove 15 provides a 
jetting nozzle 16 respectively to jet the compressed air 
into the turbine chamber 3, this jetting nozzle 16 is 
bored at the dead end of the short groove 15 with a 
inclined angle toward the interior of the turbine cham 
ber 3 as illustrated in FIG. 3. 
According to the plurality of the jetting nozzles 16, a 

plurality of a compressed air charging passages 8 are 
formed from the rear end of the turbine casing 11 
through the air charging grooves 14, once the air flow 
reaches at a dead end space 13 formed in the interior of 
the front end of the front cylindrical portion 10 (FIG. 
1), and made a U-turn toward the air charging grooves 
15 to be jetted into the turbine chamber 3 through the 
jetting nozzles 16. (FIG. 3) 

Thus, the compressed air flow passed through the 
compressed air charging passages 8 (i.e., comprising of 
the grooves 14 and 15) and jetted into the turbine cham 
ber 3 through four pieces of the jetting nozzles 16 will 
push the blade wings 2a of the turbine rotor 2, and made 
to flow toward the rear end of the turbine chamber 3 
while giving the rotation energy toward a predeter 
mined direction to the turbine rotor 2, wherein the air 
?ow is ?nally discharged into an air discharging pas 
sage 9 from an air discharging port 9a provided in the 
rear end of the turbine chamber 3. 
The following is a signi?cant aspect of the present 

invention relating to the cooling system of the axle 
bearings. 
Due to the above turbine rotor 2 forced to rotate at 

more than 200,000 r.p.m. by the rotation energy given 
by the compressed air flow and a certain amount of the 
frictional heat generation and condensation in the both 
axle-bearings 5 and 6 to support the high frequency of 
turbine rotor rotation, the present invention provides to 
prevent the excessive heat generation and condensation 
of the both axle-bearings 5 and 6 by utilizing the air flow 
in the air charging passages 8 and the air discharging 
passages 9 and then cooling both axle-bearings 5 and 6. 

Regarding the cooling mechanism of the front axle 
bearings 5, as illustrated in FIG. 3, it comprises that a 
plurality of air cooling holes 17 are bored on the cir 
cumferential surface of the stepped collar portion 110 of 
the turbine casing 11 so as to expose the circumferential 
surface of the front axle-bearing 5 from the air cooling 
holes 17 and to cool the front axle-bearing 5 by a partial 
amount of the air flow made a U-turn from the air 
charging passages 8-to the air discharging passages 9 
within the dead end space 13. 
Regarding the cooling mechanism of the rear axle 

bearing 6, as illustrated in FIG. 1 and FIG. 4, it com 
prises that a plurality of air cooling grooves are longitu 
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dinally provided on the inner circumferential surface 
190 of the bearing collar 19 to cool the outer circumfer 
ential surface of the axle-bearing 6 by using a discharg 
ing air ?ow from the turbine chamber 3. 
The con?guration between the rear axle-bearing 6 

and the bearing collar 19 with the plurality of air cool 
ing grooves is schematically illustrated in FIG. 5. The 
bearing collar 19 acts as the blind ?ange of the turbine 
casing 11, simultaneously acts as the air cooling of the 
axle-bearing 6 as well as acts as the ?rst inlet of the air 
discharging passage 9. 
According to this cooling means employed by the 

present invention, it is advantageous in that it can pro 
vide a reasonable and effective cooling upon the axle 
bearings of the turbine rotor since it utilizes the high 
speed air flow of charging and discharging air required 
to drive the hand-piece, and further provides a compact 
sized air motor to be used for a hand-piece with a simpli 
?ed structure. 
‘Referring now in detail to a'collect 7 which detach 

ably holds a cutting tool 10, and its mechanism and 
operation. 
As illustrated in FIG. 1 and FIG. 5, it is clear that the 

collet 7 is a so-called slitting attachment, the collect 7 
comprising a slit 7a to receive the insertion of the cut 
ting tool 10 along the axis of the front end portion, and 
a inverted taper surface 7b provided in the front end of 
the slit 7a. 
The stem portion of the collet 7 is then slidably in 

serted into the hollowed cylindrical portion of the rota 
tion shaft 4 and a pulling type coil spring 18 intercon 
nects between the rear end of the stern portion of the 
collet 7 and the rear end of the rotation shaft 4, wherein 
the stem portion of the collet 7 is constantly urged 
rearward by the pulling type coil spring 18 so as to 
slidably move the front face of the inverted taper sur 
face 7b of the collet 7 to come out from or come into a 
receiving mouth 40 formed in the inner circumferential 
surface of the front end opening of the rotation shaft 4. 

In this aspect, regarding the loading operation of the 
cutting tool 10 on the collet 7, the inverted taper surface 
7b of the collet 7 is throttled within the receiving mouth 
4a of the shaft 4 having the same taper angle with the 
inverted taper surface 7b of the collet 7 to tightly hold 
the cutting tool 10 in the slit 7a of the collet 7. Regard 
ing the unloading of the cutting cool 10 from the collet 
7, the cutting tool 10 is easily unloaded after releasing 
the throttle acted between the inverted taper surface 7b 
and the same taper surface of the receiving mouth 40 by 
pulling the front end of the collet 7 against the urge of 
the spring coil 18. 
A sleeve 12 and a piston body 20 are combined to 

gether and housed into the rear half portion of the tur 
bine casing 11. The sleeve 12 is a cylindrical body to be 
inserted into the inner circumferential surface of the 
front cylindrical portion la and the diameter of the 
inner cylinder 12a of the sleeve 12 is reasonably smaller 
than the outer diameter of the sleeve 12. The front end 
of the sleeve 12 longitudinally provides a plurality of air 
discharging holes 12b in parallel with the axis of ‘the 
inner cylinder 12a of the sleeve 12, and the stern portion 
of the piston body 20 with O-rings 200 is slidably in 
serted into the inner cylinder 12a of the sleeve 12. The 
piston body 20 is also a cylindrical body and comprises 
the front half portion 200 of the piston body 20 and the 
rear half portion 20b of the piston body 20, both por 
tions 20a and 20b of the piston body 20 being coupled 
by screw at their middle position. Further, the rear half 

20 

6 
portion 20b of the piston body 20 provides a hose cou 
pler 22 so as to project further rearward fromthe rear 
end of the rear half portion 2b to couple an air charging 
hose 23 with the hose coupler 22, and the longitudinal 
inner cylinder portion of the rear half portion 2b of the 
piston body 20 to be used as an air charging passage 8 to 
?uidly communicate with the air motor A. 
The rear end of the front half portion 200 is formed as 

a different size socket with a inner thread to couple by 
screwing to the outer thread of the rear half portion 20b 
as schematically illustrated in FIG. 5 and FIG. 1. 

In FIG. 1, the opening of the front end of the rear half 
portion 20b is partially larger than the the air charging 
passage 8 of the rear half portion 20b to receive an air 
?lter 21 between the inner ?ange portion of the differ 
ent size socket of the front half portion 200 and the 
enlarged opening of the rear half portion 20b to filtrate 
the compressed air ?ow fed through the air charging - 
passage 8. 

In FIG. 1 and FIG. 2(d), a plurality of vent holes 24 
. are radially bored around the front end of the front half 
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portion 200 between both O-rings 200 to deliver the 
compressed air ?ow fed through the air charging pas 
sage 8 to a next receiver, i.e., the sleeve 12. A plurality 
of other vent holes 25 are radially bored around the 
front end of the sleeve 12 to receive the air from the 
vent holes 24 of the front half portion 200 to further 
deliver the air into the air charging passage 8 provided 
in the outer circumferential surface of the turbine casing 
11. 
An air discharging mechanism of the hand-piece 

body 1 is now described. 
As schematically illustrated in the sectional views of 

FIGS. 2(a), (e), (g) and (h), the air discharging passages 
9 are variously formed in each section so that they are 
shaped as a plurality of grooves to contact the axle 
bearing in FIG. 2(0) or to contact a rear casing 1b in 
FIG. 2(h), or shaped as a plurality of half circular spaces 
in FIGS. 2(e) and (g), as well as the air charging pas 
sages 8 are also variously formed alternately with the 
air discharging passages 9 in each section as described 
above. 
The air discharging passages 9 comprising a plural 

number of desired spaces having a half circle shape 
provided between the outer circumferential surface of 
the piston body 20 and the inner circumferential surface 
of the sleeve 12, and the inner circumferential surface of 
the rear casing 1b, and the plural number of desired 
spaces comprises the air discharging passage 9 to com 
municate between the air discharging passage 9 pro 
vided in the bearing collar 19 of the rear end opening of 
the turbine casing 11 and an air exhausting ports 26 
provided at the most rear end of the rear casing 1b. 

In this construction, discharged air from the the tur 
bine chamber 3 is discharged rearward through the air 
cooling grooves of the bearing collar 19, then passed 
through the plurality of air discharging holes 12b pro 
vided in the front end of the sleeve 12 and further ?ows 
along the outer peripheral surface of the connecting 
portion of the piston body 20 and ?nally exhausted 
outside from the air exhausting port 26 provided be 
tween a knock tube 27 engaged by a screw with the rear 
portion of the piston body 20 and the rear casing 1b. 
A coil spring 30 is disposed between a stepped por 

tion 28 provided in the rear portion of the piston body 
20 and a ?ange portion 29 provided in the inner circum 
ference of the rear casing 1b, according to this coil 
spring 30, the piston body 20 is constantly urged back 
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ward so as to contact a stepped portion 31 of the con 
nected portion with the ?ange portion 29 to be posi 
tioned at the most rearward position. Further, when the 
piston body 20 is in the most rearward position, it is 
made to maintain a certain gap between the end of the 
piston body 20 and the rear end of the collet 7. 

In this aspect, the piston body 20, which is housed in 
the handpiece body 1 as previously described, is slid 
ably held within the sleeve 12 by inserting the front end 
of the piston body 20 into the sleeve 12 and by pushing 
the knock tube 27 frontward against the urging of the 
coil spring 30, the head of the piston body 20 will knock 
the rear end of the stern of the collet 7 which is con 
stantly urged rearward by the coil spring 18 and then 
the cutting tool 10, which is held in the slit 7a, is pushed 
out to be unloaded from the collet 7, (FIG. 6). This is 
another advantage of the present invention to provide 
an easy unloading mechanism of the cutting tool. 

Because, conventionally, when loading or unloading 
the so-called cutting tool on or from the collet of a 
hand-piece, it is manually loaded or unloaded by push 
ing or pulling it from the collet, however, according to 
the development of various type tools, the size of the 
tool becomes smaller and then it becomes not only 
difficult but also dangerous to manually load or unload 
such a miniaturized cutting tool by hand. 

In contrast the collet 7 of the hand-piece of the pres 
ent invention is capable of detachably loading any min 
iaturized cutting tool 10 on the collet 7 by only pushing 
the knock tube 27, and needless to say, this easy loading 
mechanism is usable for any tool other than for dental 
use in a ?ne machining ?eld. 
The invention may be embodied in other speci?c 

forms without departing from the spirit or essential 
characteristics thereof. The present embodiment is 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being 
indicated by the appended claims rather than by the 
foregoing description and all changes which come 
within the meaning and range of equivalency of the 
claims are therefore intended to be embraced therein. 
‘What is claimed is: 
1. An air motor including a turbine housed within an 

air motor body by supporting both ends of a turbine 
shaft with axle-bearings, an air charging passage longi 
tudinally provided within the air motor body to intro 
duce compressed air from the rear end of the air motor 
body for jetting the compressed air into a turbine cham 
ber, and an air discharging passage provided therein in 
parallel with the air charging passage to discharge ex 
haust air from the turbine chamber, said air motor com 
prising: 
one axle-bearing for supporting one end of the turbine 

shaft, the one axle-bearing being positioned to 
contact charging air ?owing in the air charging 
Passage; 

10 

20 

25 

30 

35 

40 

45 

an other axle-bearing for supporting the other end of 55 
the turbine shaft, the other axle-bearing being posi 
tioned to contact discharging air ?owing in the air 
discharging passage; _ 

wherein a turbine casing having the turbine chamber 
comprises one end being formed as a stepped por 
tion having a smaller diameter than that of the 
turbine casing, and the other end thereof being 
formed as an opening, the one axle-bearing being 
?tted into the stepped portion to make the axle 
bearing contact the charging air ?owing in the air 
charging passage, and the other axle-bearing being 
?tted into a bearing collar which is screwed in the 
turbine casing to make the other axle-bearing 

65 

8 
contact the discharging air ?owing in the air dis 
charging passage; and 

wherein a plurality of air cooling holes are radially 
bored around an outer circumferential surface of 
the stepped portion of the turbine casing to expose 
an outer circumferential surface of the one axle 
bearing to the air ?ow in the air charging passage 
through the plurality of air cooling holes, and a 
plurality of air cooling grooves being radially pro 
vided along an axis of the bearing collar, the air 
cooling grooves being provided around an inner 
circumferential surface of the bearing collar which 
comprises a ?rst inlet of the air discharging pas 
sage, and the plurality of air cooling grooves ex 
posing an outer circumferential surface of the other 
axle-bearing to the air flow in the air discharging 
passage. 

2. An air motor according to claim 1, comprising a 
turbine rotor having a plurality of blade wings, wherein 
each blade wing of the turbine rotor is provided with a 
predetermined angle in its front end and rear end, re 
spectively. 

3. An air motor including a turbine housed within an 
air motor body by supporting both ends of a turbine» 
shaft with axle-bearings, an air charging passage longi 
tudinally provided within the air motor body to intro 
duce compressed air from the rear end of the air motor 
body for jetting the compressed air into a turbine cham 
ber, and an air discharging passage provided therein in 
parallel with the air charging passage to discharge ex 
haust air from the turbine chamber, said air motor com 
prising: 
one axle-bearing for supporting one end of the turbine 

shaft, the one axle-bearing being positioned to 
contact charging air flowing in the air charging 
Passage; 

an other axle-bearing for supporting the other end of 
the turbine shaft, the other axle-bearing being posi 
tioned to contact discharging air ?owing in the air 
discharging passage; and 

wherein the turbine shaft is formed as a cylinder shaft 
having a dead end at a rear end and a bugle shaped 
tapered-opening at a front end for slidably ?tting a 
stem of a collet, the collet detachably ?tting a cut 
ting tool within a slit of the collet, the rear end of 
the cylinder shaft being provided to project from 
the rear end of a bearing collar, a coil spring being 
mounted on the rear end of the cylinder shaft to 
constantly urge the cylinder shaft rearwardly, a 
knock tube being provided within the rear end 
portion of the air motor body, the knock tube being 
connected with a piston body, the piston body with 
the knock tube being slidably provided within the 
air motor body to oppose the front end of the pis 
ton body with the rear end of the collet being 
urged rearwardly by the coil spring, whereby the 
collet detachably ?ts a cutting tool by pushing the 
knock tube with the piston body. 

4. An air motor according to claim 3, wherein a tur 
bine casing having the turbine chamber comprises one 
end being formed as a stepped portion having a smaller 
diameter than that of the turbine casing, and the other 
end thereof being formed as an opening, one axle-bear 
ing being ?tted into the stepped portion to make the 
axle-bearing contact the charging air ?owing in the air 
charging passage, and the other axle-bearing being ?t 
ted into a bearing collar which is screwed in the turbine 
casing to make the other axle-bearing contact the dis 
charging air ?owing in the air discharging passage. 

* l i i i 


